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(54) VOICE ENCODING SYSTEM 

(57) Abstract: 

PURPOSE: To provide an voice encoding system 
obtaining high tone quality with 4.8_kb/s bit rate or below. 

CONSTITUTION: This system is provided with a 
spectrum parameter calculation part 200 dividing an 
voice signal to frames, dividing it to subframes and 
calculating the spectrum parameter of the subframe, a 
specturum parameter quantizing part 210 quantizing the 
spectrum parameter, a weighting part 230 calculating a 
characteristic amount from the voice signal and 
performing acoustic weighting to the voice signal by 
using the mode grouping part 245 of the frame voice 
signal and the spectrum parameter, an adaptive code 
book part 300 using a mode grouping result and the 
quantized spectrum parameter and the voice signal, and 
.obtaining a prameter showing a pitch period and a sound 
source quantizing part 350 using the weighted signal and 
the output of the adaptive code book part 300 and the 
spectrum parameter and the quantized spectrum 
parameter, and retrieving sound source code books 
351 r 351N consisting of plural stages and a gain code 
book 355, and quantizing the source signal. 
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gpi:, &^b&^£bfc&®©t(flE^:7l'-Atf)* 
it h;wt^*-#£;I;^-fbn- F^y^&JS^TfiT- 
flS"f **** hM^t-t&HtBt* ms&tn* 

#C««t*fiW &J6 bfcfi#tf 

ttms^E— F^aWe©^- F#S*S* 

b"C *<Z>*-FK^JfcbfcfKffla^«^tfv*-&* 
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mimSffl flkfc **Wfe4. 8kb/sOTffl 
fiiMfy h I/— FT-Wfb-r-S^i: bT8u fttttt*/ 
3.1/-^ (M. Schroeder) fiitfyW 
(B. Atal) ICfcS "n-F-xdr+J-vf-r-F- U- 
7 • ~f\Sr4 9i/a> : /vf • **y-x--f • ^tT-^ • 
T F • • a ^ • tfy F * (Code-exc 
ited linear predictionrHi 
gh quality speech at very 
low bit rates)", ««. JuV 

m^$miz&-?z>m&£m(F>m!m cp r o c . ica 

SSP) , 1 9 8 5^9 3 7<feVxb9 40^-y©atS: 
CfcfU) W . ? (Kleijn) 
V >^1/-^"F • - ^#U-5 t -f • T>F • i 

7-f s/x^h ■ o h)i- v-tym-v-iisny • -iy 

• — x;i/fcf — (Improvedspeech 

quality and efficient vec 
tor quantization in SEL 
P) " . « Wfc^OW^WrSlSBiStt© 
Pi(Proc. ICASSP), 1 98 8^ 15 
5fcV%bl 5 ?,^-V<JmX (JCM2) Kxmztix^ 
5CELP (Code Excited LPC Co 
ding) S^Wa&tlTV^. Z.0)J&X'\& SSfttiU 
\ZX 7 \s- A# (ffiljttf 2 0ms) «:iM0l?5* 
I(LPC) #*r LX&jZm^OXKir h^WttSrSrt- 

m«5ms) tC^flJLTity7U-A#lC 

(51®/'N"^^-^^J:0 : '7 ,t -O>'^^-^) 
ffi U MfSr: - F^ ^ ^ (Cj; y U- A©^fll^ 

^ l>;i*-f-fbn- F^y f ) **6*SSfiF«a 

-f^ hJvzmiLmmtefjyztf&tz. 

In- F^^ F/KJWBJRtt. imbfe$S#fi-f-lci 

-5«ke>«fe> D itbTjKRsnfe^fHa-F^ 

<D^^.V F;w\'^^-^fe<fc0 { jif5n- F^'yi'* v &» 

[0003] 

f^v^cw-^xsh-^csv^ maio^y h) <^ 
ttiS&Uk&&3it. bfeo $ e» idSSBfc-ts * ^ y 

**T»*y 0tT<y h4 0*70©«#tCl*. 4 

OK»7-F©3i*y«*) » A-Wirtrav^ ^ 

50 *JH-*fe*MC7l/-AR. -y-^lz-ASftit^U * 
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cooo4] ^-^v , p<n>^x^i^mi>-m.iL\ J 

mX\i*J3.7y9 (B. J u a n g) P>{C«fcS "V 
;i^=-y;i/ • *t— £>' • ^ h;u • **c/#>flf>f v-ay 
• 7*7 • X\£—f- • 3— r-f >^ (Multiple 
Stage vectorquantization 
for speech coding)", ; gfS, W 
^fc<tmf-^^{CK-r-5BII^^CD^*^ (Pro 10 
c. ICASSP), 1 9 82fi, 5 9 7&^|_,600 
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H^frTfb, B h 1 SKUt^, L X 2 B/L (cffittS 
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[00 0 6] 
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*tf4sag) ©^-Rc#5sr$. aac ra*s*#w- 

(i = l7fcV>UP) fcS^T, T5£ 
( 1 ) iCJ: yrasafi*^Jt«#S:*y7 U- A^lCft^ 

[00 10] 



Xw(z)=x (z) 



i=l i=l 
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[ooii] ii-e. x (z) . xw ( Z ) t*, -tn-e 

T-fcS„ PliX^^ b)W5*-*0X}&CX'$>Z>. £ 

MO. 8SStcat5*v. 

[0 0 12] f^tc. SfSn- K^>y^SI5T*l±, 
ttWB*§rlZttl;X. -9-^7 l/-i»«tC, tf<y^lCH-r« 50 



A5^-^i:LT)lETil^>/3$:I-f^[-rs= 3 3T' 
tt, (P. Kroon) S«fct5T^;i/ (B. A 
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t a 1) "Mv* • yi/r-^^if-X- 

M-f>*7;i/- UV";a-i/a> (Pitch p 
redictors with high tempo 
ral r e s o 1 u t i o n) " , &&&&& 
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SSP) 1990^ 6 6 1&V^6 6'4K-i?&l&J: 
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[00 1 4] 
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(T) /Q (T) 
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P(T)= N 2iw(n)xw(n-T) 
n«=o 
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Q(T)=Vx w (n-T) 1 
a-=o 
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3-1 03262f «aK5) ^&#j80 

1 u-A-eit. «aiS:/J>»«re3iLT8tr^ h3« 

N-l 
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[0017] mz. ^MA-urnx-it, w&moxt b 

War k** h;wc«t ym*f»fW5£3 

T5£ (5) 
[0 0 18] 



D= 2 [x w (n)-/9 v (n-T) *hw(n)-y id(n) *h w (n) 
n=o 

-r»ca(n)*hw(n)] , 
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[0 0 19] ±&\Z&^T, £ v (n-T) ttjgfSrr- 
KT^y *gp©? n-X K;i/-?»aRtca3V vttWSftfc 

4M>T'2dS„ cij (n) . c 2 i (n) tt-etl-TtU 1 



★;k i#B©3- K^? h w (n) 



2fiiffl3- Kyyi'© j #@03- h *40 [0 0 2 0] 

H w (z) = [l-2a ( z-Vl-lay , z H ] [1/1 - 2 a* y ^ 
i=i i-=i i-i 
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[0 0 2 1] lit*. 71** (1) etHiW&fl iWtrsa-K^h^SrJRSRLfeftK, T* (7) £g 

/MM"* ie>lC^ >3- K^>y * fcSgfrj-s. 
[0 0 2 2] fclZ. «R3- *-f*j9<0& (5) [0 0 2 3] 



N-l 



D= 2 [xw(n) - £v (n-T) *hw(n)- y i»c«(n) *hw(n) 

-y »c(n)*hw<n)]* 
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[0 0 2 4] ZZ.X-71 r2k^ 2&jra>tfjyzi 

~7o^iY5]^ 

l©S£2®SCD<i£&0>£jffia^*3ii (mi Xm 2 ) £ 
a^LT, 5£ (5) &&/Nc1-5^tf)j|fi*£fc>-i±£;g 

[0 0 2 6] y^>3-K7y*£8§frfSi:£ 10 

N-l 
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[0 0 2 7] &tc, *&m<mmgji<Dim<Dm&m. 2 
* (8) \zfe\^vT=?mm&-&vzr?\/-2>.mz$. 

[0028] 



Di- 2 xwi'(n ) -Pi 1 (T ) /Q,(T ) 
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[0 0 2 9] r3T'ni^7U-AtfC'fc5. -fL 
TTS (9) tCj:y:7U-A^<Z>|{|^ffi!l^mft£ 

D=l/M ZDi 
1=1 



[0030] 



[0 0 3 1] «Atf. *E-K«: 4 fflHRtt* 
L$Vtff&3«BRl*. 3£ (9) ©««:3aJR©L«v* 

[0 0 3 2] S^3tCfE®Life*^(7)^!ig^«CDX 
Stlfc^- K©H<"3jWC#l,T\ h b-->^ff-^tc 30 

* h-H/fi-T-ffcn- K^>v * WJiAtfiMts. zoo 

[0033] ft#3g4 ^tm^ttimoymmwiO)^ 

«y***«»ettifc*-**#, ^fc^ftT-liJ: 
[0034] 3 e,tC»#3® 5 lCfB«L£:#l89i©0566flg 



■(9) 



I5»ft«>e»*ifeiai9ife4s («i*.if. iw§is*=2) ©1/ 

1/I3§lg* <«;itflBI5IS*s=2i:-*Sfci/2) 
JttfcBif. l/H3l£SS#TJC{g«ftT?*S. se> 

£ <fc *J ASIC** i il #T' * 5 ©T?*KjW6J 

±-rs. 

[003 5] 

[003 6] 01 l£##891tf>fil 1 flDSttfiKI&5%"tyn >y 
i'EIT'feS. PHfCfeVNT, A#flB?-l 0 0j^e»A2rt- 

7U-A^-S!llH]g&l 10T7U-A 
*.tf4 0ms) #tC^fO$tU U- A^«fl§D% 1 

2 0T*$ej{C7lx-AJ:yt;Mvs-9-^b-A (ffilAtf 

8ms) ic^ai$n-5. 

[0 0 3 7] ^.^i7h;i/A5^-^It^EIK2 0 0T* 

T, ty71/-^J:'J^V^ («itf24ms) & 
MtT^Sr^yffiUT^.^i' H9^5ji-*&*e>^ 

mz.mm.p~ 1 o> tcxtw-r 



(6) 
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(L> 1) w-fv i/- a (mtfL-sfcU *1. 
3, 5^:7l/-A) K^l/TX^* N;Wt5*-#£ 

-A (Z.3.T't*^2, 4-y-^7l/-A)'^l±. *-*X^ 

<D7.<^ h;w*9*-*£fl8fi©LSP±TIfifll»8!Hl/ 

A-y (Burg) aWfcJavV&ifctfTJSS. 
^ggStffiTCtt. Bur gM&M^5. Bur g##r© 
^iffltcoVN-ni, «*.WWIIlc.fcS 

i»v&r hjgLfew* onm 1 9 s 8*ffj> © 

8 2&^L8 7K-S? C££K6) ICf^StlTV^. 

[0 0 3 8] sibfc*^ h;wi^*-*ft&tHlg&2 0 
OT-Wu Burg®C«k»Jtm3nfe*S9^S9^ai 
( i = 1 fc^L- 1 0) ^ft-T^t^SISIlCiSiUfcilKX^^ 
hJVM (LSP) y^*-*lCS^*5. *§8£ 

"fcg*'** h;b*f (LSP) W/^#*T^£#5£{-<fc6^ 
4 -A, 5 9 9&^L6 0 6^-^, 1981^) C£ 

i*7) zmm-tZo -3*y. «i. 3, 5^u-a 

T'B u r gt^«fcy#»feJW^iW«aRS:. L S Pr?9 
*-*KlSBftU 4-9-y7l/-i»©LSPfelt*8 
*M8»CJ:y#«>T. 312, 4^7U-i»fl)LSPS:3fi 
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'A©i»£^aJflRRttil (i-lftV^Ll 0, 
L5) fcmfiB9^SK2 3 OlCffi^jf *. US 
lfc^b^5^ , ?':7l/-2»<OLSP£:* / <? WW^* 
-*S^btU3&2 1 0/\{frfrt£. 
[0 0 3 9] h;W^*-**fflSEBfr2 1 OT- 

IS, *&36MJi«£tt>&*lfc"9-^'7l/-A©LSP^9^ 

p>w-*«:*?*m**. lsp^5>-*©^h 

(«*tf*8R¥2 - 297600f COR 8) *W«H¥ 
3-2 6 1 9 2 5-^ C«R9) , #gg¥3-l 5 5 04 
9-3 Cfcffcl 0) ^£#180 S&tC, X^?h;W^* 
-^*-7^bgP2 1 Ot'lt «5-9-"77U-AT»JKHbl/ 

-A©LSP^53l-*ft«7tt+*. *|IS6^JT-l^ ^ 

7 u-A©^ 5-y-y^ i/-A©s^HbL s p;^*-* 

£ loJia3s©7l/-Aa)»5*y7 l/-A©fi^bLS 
PfcrtDHftKBrL-T. mi^h^4^-zfy\y-L<DLS 
P&*7friN5. o*y, *^fbtu©LSPi:4^b^© 
L S PfcaSSagaAfcjfeMfc-tSrJ- F** M/fc l« 
JBEaRLfc«»c, iiC»Sfflr4Ilcj;U^l^vM^^4^7 
L/-A©LSP5:^fcT'gS„ $ &lCi£f|«:fcLhS-&S 

(10) lCfc$«flHH:SHiU jRKBESrflMMt-tS^ 
tti:«IHL S P©ilflS:3»Ri-5«fee>Jci-n^v^ 
[0 04 0] 



D= I Z c,bfl[lspn-lsp ' 0 ]* 
1=1 i=i 



•(10) 



[0 04 1) III*, lspii. 1 s p* 1 

*u Ksii*-y7i/-A©»fbitr©LSP, «r^b«tt[ 

7ttbfcJBl*y7l/-i»©LSP"r**. b SK 

bii= (l/[lspi,l - Is Pi-i,l ] ) + 

(1/ [1 s Pi+i.l -1 s Pi,l ] ) 
Ci ttLSPffl«3^W^M*flHRT?»y. 09 ★ [0 0 4 3] 

*tfT5£ (i 2) &jswr#«>s;ifc#"Cgs. * 



SKiili. ^l-9-^U-A©*^fblfj©LSPtC*fLTT 

sen) &^0T#A^*i*Brc8>*. 

[004 2] 



ci = 1. 0 (i = 1&VNL8) , 0. 
J^{C«J:U&^LfcmfcV^fS41^:7l/-A©LS 40 
P l/-A©ST-fbL S PSr-y-y-7 V-IM 

\zms^mem*' n u-ifcut-i o, i = i&^ 

L5) IC^&U >r>^^Hf«FIHWa»3 1 0/\ffi# 
■r*. »5U"^7l/-ACD»?ffcLSP©3-K 

[0044] ±fa©ifrmci3v>T, iiD&§gfra©a^») 

ICU L S PCDfi^f^-^&fee^tJtt^to^tvfetTy 

hssc (09A«2^vh) ^fflSUT*^ zine,©^^ 

->©=S-^rlC*fLT^l^^L^4-9-y-7U-A©LS 50 



(1 1) 



(1 2) 



8 (i = 9fcV^l 0) 
P&ttTcLTsS (1 0) Sr^ffiU S(10) Srflb-Wb 

[0 0 4 5] ^-Kd«a»2 4 5Tftt. ^- 



11 



(7) 



ftU K/^t-jtlZ&j&U (1 3) fC«fc»;5-tf-* 



12 
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[0 0 4 7] fcfc'U 



E=1/52G» 
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[0 0 4 9] T'fc'J, Pj { ±fg U- ACDA^d 

WiiBSa- ?EIi&3 0 O^flyfjSfiSfc^Ku 

Stt2tf* h) &?jisf-7wv-4 o O'stfyEja*,*. 
[0 0 5 0] fi*#(-tEjgS2 3 OH. h 
-*ft*KB»2 0 0*6, I'-A^fCj&S^ffiJ 
«R«I1 (i = l&HLlo, 1 = 14^5) £A£ 
U 5£ (1) fcfcfc-^ ^7 1'-ACD^FWSf fc*f* 



JO 0 5 1] /*^^ftgEB!&2 4 0lt h ,Lrc 

: WWWRttilS:AAU hM*9*-#M34tim 
»2 1 0*6, fi^L MraLT^LAdSS^ffltf^ 

/W^UOtt&JlUT, A±«*d (n) = 0fcLA- 
£4£f§^& 1 U-AdfHUCU *£3¥&2 5 0/\ffi 

irt&. ZZX\ fi&m^x z (n) tiTS; (1 5) T* 

20 

[0 0 5 2] 
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xa(n)=d(n)-2 a, ■ d(n-i) 
i=i 

10 io 

+ 2 a,y' • y(n-i) + 2 
1=1 i =] 



a\y x ' Xz(n— i) 



■(15) 



rtisS (1) ©tB££Bf— ©fflT* 



[0 0 5 3] ZZX\ 

[0 0 5 4] «JW»2 5 0tt, T^tCiU, 
W«*^e»J««5ffl^S 1 Vf7 l/-A»«Sl, x w • 
(n) feiSfcri- K^y^IHK3 0 O'saUrt 5. 
[005 5] ° ^ 



•A-x w ' ( n ) =x w (n) -x z (n) (16) 
■i yiVb7$V8V&mk 3 1011 z gE8l#T5$T^t $ 
30 ftZm&m-l7-< >V*<D<<y;V\'*f&&hw (n) 

*HB&3 0 0. W2iS^ft:llIS!S3 5 O^***. 
[0 0 5 6] 



H w (z) = [l-2 ^-/l -2 oy'z-*] • [1/1-2 a'.y'z-n 



•(17) 



[0 0 5 7] jgffcn- K^^U^3 0 Ott. ^-K# 

Tusfc***, ^-KOHtf-m *-Kifcv>L3 

^0»3OO{1 ^-Klfc^L3fC#LTcD*fcf.y?- 

SSStfCfc^T. 1PIM*#^IhIS!&2 3 0(?Dffi^#{c*f 
LT, l/-A&(C5£ (2) Sr^cftfS^KaiE 

(ftftUMHH) Site, g 

5&0*gV^cT-li («*.»«HE#2 0Jfcv\L8 0) . & 



40 



50 



^(cfufg^; (2) «r^k-rS/jNjgei®^i$:-y-y 7 

^^fetC'i^KH i fmt u u- a@k i 

SlRSftfcilii&di (1=1^5) fc-fs. & 
IS»*aWB*v (n) £t>£tc, -y-^yu-A^fc, d 
(18) fcSflHU -5-<^B?:S^'ffc-r-5jiS$:-9-y7L/ 

#JiBT-££ 0 T^; (21) fc<t uaDfcs- K/<^ 

hVU«:ff»U lrMS-?ffct@II!S3 5 0lcffi^-T-5„ 
[0 0 5 8] 
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D' <di+e)-P' 2 <di +e) /Q (di +e) (18) 
fctdL * *.C0 0 5 9] 

P* (dx+ e )= M iW (n) [v(n-(d l + e )) *h*(n)] -(19) 
n-o 



Q (4+ e ) = 2.\v (n-(di+ e )) *hw(n)] a 



-(20) 



[0 0 6 0] Z.ZLT\ 



n«=o 

h W (n) li-f>^;i/^fS2SFtm 10* [0 0 6 1] 

q (n) =0 • v (n- (dj + e) ) 
fejSL 0 = P* (di +e) /Q (d 



* h w (n) 
1 +e) 



M^.^l/-A©^1^7U-AT?li, /MSGS 



(2 1) 
(2 2) 

a-X KA/-^»*JC J: U #&ttfe»Iitt©2iBfe 3 ^ 

4ooicffi*-rso 

[0 0 6 2] ^35<£^ffcElS&3 5 0li, Jt^2 5 0(7) 
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